rules require continuous development and scientific evaluation. Recently, the allocation rules for standard exception priority according to the German Transplant Act have been revised to improve patient selection for LT in HCC.
Introduction
Hepatocellular carcinoma (HCC) is a worldwide health issue associated with considerable morbidity and mortality. Globally, HCC represents the sixth most common cancer type [1] , and (together with intrahepatic cholangiocarcinoma) it is the number 2 cause of cancer-related deaths [2] with increasing incidence. If left untreated, HCC is characterized by a 5-year survival rate of 10-12% [3, 4] .
The prevalence of HCC coincides with the geographic distribution of its accepted risk factors (table 1) which include all forms of cirrhosis, chronic hepatitis B (hepatitis B virus (HBV)) and C (hepatitis C virus (HCV)), non-alcoholic steatohepatitis (NASH), exposure to environmental mutagens such as aflatoxin, certain predisposing hepatic and non-hepatic diseases, as well as certain drugs [5] . Against this background, HCC prevention is, in theory, effectively achievable in many cases and should represent the primary aim of the global fight against this cancer. In this vein, the effective control of HBV and HCV infection, vaccination programs, nutritional awareness initiatives, safe food chains, and a reduction in alcohol consumption are measures with a potentially high efficacy. The advent of screening colonoscopies for the prevention of colorectal cancer-associated deaths has convincingly demonstrated the effectiveness of such preventive and surveillance strategies. The implementation of highly effective antiviral strategies in HBV and
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Summary Background: Hepatocellular carcinoma (HCC) represents an increasing health burden worldwide and a challenging disease both in terms of diagnosis and treatment. Methods: The literature available on PubMed for the period of 1990-2016 was reviewed with reference to liver allocation, HCC, liver transplantation (LT), and prediction, and the allocation rules of the German Transplant Act were reviewed. Results: Due to etiological and geographical diversity, HCC is not a homogeneous disease. In the vast majority of patients, HCC develops as a complication of chronic liver disease and cirrhosis. While most patients present with advanced HCC for which palliative strategies are the only available option, LT is the best treatment approach as it not only eliminates the diseased liver and the underlying hepatocarcinogenic mechanisms but also the cancer. The decision for LT is not an easy one to make, because outcome prediction, staging, bridging therapy, and recurrence prevention are difficult and are estimated against the background of the scarce resource of donor organs which are also competitively sought after by patients suffering from non-neoplastic terminal liver diseases, raising the issue of equality of chances in a rationed therapeutic modality. Currently, the Milan criteria are the best evaluated decision tool for LT, but many issues such as down-staging, favorable biological behavior during treatment, expansion of the morphological classification, molecular predictors, and individualized approaches are not yet satisfactorily addressed. Conclusion: In order to provide a fair and effective approach to LT in HCC, the employed allocation HCV treatment will further reduce the burden of HCC in the future. However, recent developments suggest that overweight and metabolic syndrome have emerged as risk factors of epidemiologically relevant proportion [6] . Based on these considerations, it is obvious that HCC is etiologically not a homogenous disease and is likely to be influenced by a plethora of molecular events driving neoplastic transformation ( fig. 1) [7] . Therefore, the number of HCC cases and the potential variability of their biological behaviors constitute one of the premier challenges for medicine in the 21st century (table 2) .
Treatment Options for HCC
The screening, diagnosis, treatment, and follow-up of patients suffering from HCC require specialized hepatology centers with access to a liver transplantation (LT) program. In view of the complexity of the standard of care for these patients, it is suggested that all HCC patients least once attend such a specialized center, preferably immediately following the suspicion or diagnosis of HCC. The involved multidisciplinary specialists should include gastroenterology/hepatology, radiology, pathology, oncology, surgery, and transplantation medicine in order to aggregate their expertise and provide the patient with the best and most updated therapies [2] .
In general, two treatment categories are differentiated: a potentially curative approach and a largely palliative approach ( fig. 2 ). This distinction is largely based on the staging of the disease, which requires great care and experience and often determines the course of all further interventions.
For the staging of different cancer entities, the TNM classification enjoys the widest recognition and acceptance. However, its application to HCC exhibited only a low ability to predict long-term survival [8] . For this reason, a more specific system was developed, the Barcelona Clinic Liver Cancer (BCLC) staging and treatment strategy [9, 10] . BCLC incorporates data of the tumor and the stage of hepatic function in addition to information regarding the general clinical status of the patient [11] . Alongside the BCLC system, the TNM classification is mainly used by pathologists as a reference for studies on surgical specimens. The BCLC classification goes beyond a staging tool for HCC because it also specifies potential choices for treatment. In this classification, HCC in liver cirrhosis patients is divided into very early stage (0 stage), early stage (stage A), intermediate stage (stage B), advanced stage (stage C), and terminal stage (stage D). Moreover, it incorporates tumor burden, extent and functional stage of liver cirrhosis, liver function, biological condition of the patient, and the potential efficacy of available treatment options [12] . Therefore, most centers utilize the BCLC classification to deliver state of the art treatment and care. In order to optimize this system, a recent modification has specified stage B heterogeneity to include four subgroups, i.e. B1, B2, B3, and B4, according to the Child Pugh score, Milan criteria (MC), number and size of HCC lesions, and ECOG performance status ( fig. 2 ). When this classification system is reviewed, it becomes obvious that only the early stages (BCLC stage A, and in some instances early B) are candidates for curative options. These include resection, ablation, and LT, each with different criteria, indications, and limitations. In a real-life assessment of HCC patients ( fig. 3 ), only about every fourth patient is diagnosed early enough for curative therapy, three-quarters of all patients will only be candidates for palliative strategies which include local ablation (e.g. radiofrequency ablation (RFA)), transarterial chemoembolization (TACE) or radiotherapy (e.g. selective internal radiation therapy (SIRT)), and chemotherapy with the multikinase inhibitor sorafenib, or, in the terminal stages, best supportive care (which will not be discussed within the scope of this article).
Liver resection is restricted to very early stages of HCC and those patients with a suitable overall performance status and liver function. It should be considered in all early HCC [13, 14] by an experienced interdisciplinary team in order to prevent postoperative liver failure or deterioration. The disadvantage is a higher risk of disease recurrence, which can be as high as 50% within 3 years, most likely because the underlying process of neoplastic transformation cannot be completely eliminated when most of the patient's liver is retained. In addition, the diagnostic accuracy of identifying small lesions by imaging modalities such as ultrasound, magnetic resonance imaging (MRI), and computed tomography (CT) enhanced by specific contrast agents at the time of surgery determines whether all tumor tissue is completely resected. Compared to LT, resection offers a number of advantages because it is less costly, requires no immunosuppression, and is not dependent on a scarce donor pool. After resection as a 'bridging therapy', LT can be performed at a later point in time. The main disadvantage is the persistence of liver cirrhosis and with that one of the main drivers of hepatocarcinogenesis. Attempted resection carries a considera- ble risk in patients with more advanced HCC (i.e. BCLC stage C) and those patients with portal hypertension. Limited liver resection can trigger liver decompensation, gastrointestinal bleeding, and other complications, in particular when the hepatic venous pressure gradient (HVPG) exceeds >10 mm Hg and varices are present. Therefore, many patients who would clearly benefit from resection have to be excluded from this option [15] . In BCLC stage B, resection is likely to be safe when serum bilirubin levels are below 2 mg/dl and ascites is absent. In carefully selected patients, the overall 5-year survival after liver resection can exceed 80%, underscoring the relevance of this therapeutic option in compensated (Child Pugh A) patients with early HCC.
LT can be considered as the only truly curative approach and has become an established standard treatment option for HCC [1, 16] . If an unlimited supply of donor grafts existed, it is likely that every cirrhotic patient with HCC would be considered for LT, representing an optimal hepatologic as well as oncologic treatment option. Compared to all other treatment strategies, LT has the highest potential for cure [17] [18] [19] , because it leads to the removal of the diseased liver tissue that harbors and propagates the cancer while at the same time eliminating all cancer tissue. The number of LT for HCC has increased worldwide. In Europe about one-quarter of all LT are performed because of HCC [20] . In Germany, HCC has emerged as the third most common indication for LT following alcohol-and viral hepatitis-induced liver cirrhosis [21] [22] [23] .
Liver Transplantation as Therapeutic Option in HCC
The first attempts to treat HCC by LT were characterized by 5-year recurrence rates of 32-54% and a low 5-year survival of 40% [24] [25] [26] . The reason for these results was that patients with advanced HCC were chosen who were not suitable for hepatic resection. The lessons learned from these negative results led to the development of effective selection criteria to allow for both an improved outcome for recipients and an efficient usage of the scarce donor organ pool. In 1993, Bismuth and Chiche [27] reported the best results in LT patients with 3 HCC nodules each less than 3 cm. A small prospective study on only 48 patients in 1996 defined criteria which are still valid and almost universally employed today, coined the MC. The selection of patients with a single HCC nodule of 5 cm or 3 HCC nodules of 3 cm each for LT led to a 4-year survival of 75% [28] .
In subsequent years, more promising results were reported showing 5-year survival rates of 70% and a recurrence rate of under 15% [29] [30] [31] [32] . It is now almost universally established that LT is the most effective therapeutic option when patients are selected that have a single HCC lesion of 5 cm or 3 HCC nodules of 3 cm each [20] . This is in accordance with the original MC, appears to avoid biologically aggressive tumors, and reflects the survival advantage of these patients (meta-analysis: hazard ratio 1.7). Arguments for the MC include the observation that G3 tumors and microvascular invasion are less frequent in the group meeting these criteria (hazard ratio 4.8 and 2.5) [33] . European and US registry data (European Liver Transplant Registry (ELTR), Organ Procurement and Transplantation Network (OPTN)) describe 5-year survival rates of 65-78%, which does not differ significantly from other non-tumor indications for LT (65-87%) [20] . For this reason, the MC criteria are a part of the BCLC classification of HCC. This has been adopted by the US allocation rules [34] and the German Transplant Act (TPG) regulations [35] to ensure an optimal benefit in view of the scarcity of available donor organs.
The downside of these relatively strict rules is the exclusion of patients that do not quite meet the MC, which has been met with criticism and has led to the exploration of approaches expanding the allocation criteria for LT. This activity is confronted with a number of issues: most prominently, it will expand the need for donor organs for this already large and increasing group of patients, it will provide for competition for other non-tumor indications for LT, potentially prolong waiting times and increase dropout rates, and possibly decrease intention-to-treat outcomes for LT, and, most importantly, it will have to demonstrate comparable outcomes [20, 34] . Against this background, a fundamental change in allocation rules requires a sound and robust data base, which can only be achieved by prospective and multicenter, preferentially multinational, study protocols [20, 36] .
To date, expanded criteria for LT in HCC patients have not been prospectively and independently validated except for the University of San Francisco (UCSF) criteria (single tumor of up to 6.5 cm or up to 3 HCC nodules of up to 4.5 cm, with an overall nodule diameter of 8 cm) which are relatively near to the MC criteria and lead to a projected expansion of HCC LT indications by about 5% [37] . Retrospective and prospective analyses from UCSF and other centers showed that the survival results of MC and USCF criteria did not differ [8, 38] . Another proposed expansion is the 'up-to-seven' classification, in which HCC is classified as the sum of the largest tumor and the number of tumor nodules. This was reported in a retrospective study on over 1,700 explants, which reported that HCC inside these criteria without microvascular inva- sion had a 5-year survival comparable to that of patients inside the MC, which was also validated in a separate cohort [39, 40] . Before these proposals are suitable for a broad implementation into clinical practice, prospective validation is required to provide detailed overall survival data including waiting list survival, the impact on waiting time, and dropout rates. With the expansions proposed to date, the 5-year survival rates would vary between 40 and 70%. One of the most important prognostic factors appears to be microvascular invasion, which is likely to be more prevalent in more advanced HCC and has been shown to determine outcome after LT. Currently, histology is not routinely available or recommended before LT, and the BCLC classification relies completely on imaging modalities. Therefore, pre-LT histologic data is not available in the majority of patients. In our own experience, histology is available in under 50% of all HCC patients ( fig. 4) , and the samples obtained are for the most part from resection or LT specimens. Preoperative prediction by histology would be an important measure and tool for the further development of expanded LT listing criteria (see also next chapters). The other point of contention is how to deal with patients undergoing so-called down-staging by antitumor bridging procedures [41] , which have been discussed to allow for an estimation and selection of positive biological behavior indicative of a favorable post-LT prognosis. In any case, the benchmark for these considerations is to at least meet the survival of patients undergoing LT within the MC [42] [43] [44] . As a target for down-staging, again the MC have been utilized and comparable outcomes reported [42, 44] . An unresolved issue is the observation period after down-staging, which would allow for a robust assessment of tumor control and tumor biology. Whether 3 months are an acceptable interval, has not been decided. The most frequently employed down-staging procedures in the order of their frequency of application are TACE, RFA, SIRT, and surgical resection [45] [46] [47] [48] [49] [50] . One of the major problems with down-staging protocols is the diversity of procedures and decision making. In most specialized hepatology and LT centers, the decision for antitumor procedures capable of down-staging is made by the local tumor board and takes into account locally available modalities and expertise, thus likely introducing a significant bias into the general validity of the obtained data. This implies that data on the inclusion or exclusion of patients from these interventions is not comparable between centers and countries, and therefore robust conclusions for the implementation of down-staging as a part of patient selection for LT are difficult to ascertain. Clearly, multicenter prospective trials are required to resolve this issue. A proposal by the EASL-EORTC (European Association for the Study of the Liver-European Organisation for Research and Treatment of Cancer) panel has suggested that patients listed for LT progressing beyond the MC should receive an attempt of downstaging by TACE or RFA while being listed as non-active, and should be reactivated after successful down-staging and a stable waiting interval of 3 months [18] .
Although general practice shows that HCC patients outside the MC are transplanted in up to 50% according to regional and centerspecific protocols [8, 18, 38, 39, [51] [52] [53] [54] [55] , the MC are still the most robust allocation criterion and the benchmark for survival benefit assessment in HCC. Expansion has to be guided by robust data from prospective, multicenter, multinational, and validated studies in order to prevent unacceptable pressure on the donor organ pool, increased waiting time and dropout rates, competition between indications for LT, and reduced overall survival after LT. It is also important to note that patients with HCC nodules under 2 cm profit from other treatment modalities and should not be primarily listed for LT.
Prediction of Outcome for Liver Transplantation for HCC beyond the Milan Criteria
The assessment of prognosis in HCC and the decision for LT leading to a selection process and allocation rules ideally requires parameters capable of predicting the individual tumor biology. This is even more important when strict criteria for patient selection are questioned with the goal of expansion to those who are otherwise excluded but would have a favorable prognosis compared to those fulfilling the criteria. A desirable test would be based on serum-borne or histologic parameters and not only on imaging data [4] . The course and prognosis of HCC is largely dependent on histologic grading and the presence of microscopic vascular invasion. This is taken into account in Canada, where patients outside the MC are selected by excluding tumors with low differentiation according to histology, leading to observed survival rates comparable to those of patients undergoing LT within the MC [56] . The problem with this approach is that HCC are most often multifocal and heterogeneous, which raises concerns about the validity of a biopsy from a dominant lesion and the general validity of this approach as a pre-LT procedure [57] . Despite these limitations, the lack of histologic data in HCC (fig. 4) is a unique feature of a malignant tumor in oncologic diagnostics and therapy. It has become evident that a number of signaling pathways are relevant to the hepatocarcinogenesis and progression of HCC. These include VEGF, MAPK, PI3K/PTEN/Akt/mTOR, c-MET, IGFR, and Wnt/ β-catenin [7] . A more precise assessment of the biological behavior of HCC is likely to increase the establishment of individualized and targeted therapies. To date, the only effective targeted therapy available is sorafenib, while most other compounds for molecularly based therapeutic approaches have failed [7] . The further development of targeted therapies in addition to the prediction of biological behavior for LT will require more studies on the molecular mechanisms involved in HCC development and progression.
Presently, there is no general recommendation to perform needle aspiration biopsies before LT in HCC. Published complication rates vary from 0.75 to 13.6% [58] . These include hemorrhage in 1/500 biopsies, and hospitalization and transfusion have been reported in 1/2,500 to 1/10,000 biopsies. Most often, the risk of needle tract-associated tumor cell seeding is mentioned as a problem (0-3%) although it has not been shown that this impacts tumor outcome [59, 60] . An alternative method in these patients is a laparoscopic approach to needle biopsy [58] , which has been reported as a safe methodology to overcome these concerns. Further studies are needed to evaluate the pre-LT assessments of HCC also under conditions of therapeutic down-staging with this methodology.
An old marker of HCC is alfa fetoprotein (AFP). Toso et al. [61] reported in 2009 that total tumor volume and AFP levels correlated with post-LT survival, which led to a prediction score (total tumor volume > 115 cm 3 or AFP > 400 ng/ml) as the limit for LT. AFP levels > 400 ng/ml and a total tumor diameter of >8 cm were found to predict HCC recurrence [62] . In a French study, the AFP level was found to predict vascular invasion and tumor differentiation [52] and correlated with HCC recurrence and death after LT (log10 value of AFP, tumor size, and number of tumor nodules). In HCC patients outside the MC, a subgroup was identified (AFP score of 2 and AFP levels < 100 ng/ml) that exhibited a low recurrence rate, while this rate was high for patients with a score of >2 and AFP > 1,000 ng/ml. Another study reported that AFP levels without tumor burden were predictive [63] . Those patients with HCC and AFP levels < 15 ng/ml at LT exhibited a favorable outcome compared to the groups with 16-65 ng/ml, 66-320 ng/ml, and >320 ng/ml. HCC patients outside the MC showed excellent survival if their AFP level was <15 ng/ml, and in those meeting the MC survival was poor when serum AFP was 66 ng/ml. These data indicate a prognostic role of serum AFP levels (most likely independent of tumor burden) for post-LT mortality in HCC patients on the waiting list, both in terms of the absolute values and the relative change. Currently, AFP is not generally used for prediction or patient selection for LT in HCC [18, 34, 35] .
Allocation Principles for HCC
Donor organs for LT are allocated following rules of prioritization, taking into account the need for transplantation and also the expected outcome. These rules have undergone changes in the course of time; they were initially based on center allocation, then employed the Child-Turcotte-Pugh score to reflect the acuity of need using waiting time on the waiting list, and finally were modified to implement the model for end-stage liver disease (MELD) score which has been used in Germany since 2006 [64] . None of these allocation principles are ideal for patients with HCC because not one reflects the risk of tumor growth during waiting time. For this reason, HCC patients are prioritized based on exceptional MELD points (standard exception (SE)) which are bound to the fulfilment of clear criteria, most notably the MC. This way, the original idea was to produce a similar waiting list mortality for HCC and non-neoplastic patients. Exception points are (re-)assigned every 3 months [34, 35] based on the estimation that progression of HCC can produce a 15% increase in mortality [65] . The initially suspected disadvantage of HCC patients on the waiting list was later found to represent an advantage for this patient group, and the probability of LT was higher for HCC candidates than for other patients [66] , leading to a concrete disadvantage for all other LT indications [67] . As a result, SE priority in the US was modified to account for this fact, leading to two different modifications: i) For HCC nodules < 2 cm, the initially assigned mortality of 15% (24 MELD points) was reduced to 8% (20 MELD points) in 2003 and further reduced to 0% (0 MELD points) in 2004, which discourages the prioritization and listing for LT of HCC patients with small nodules of up to 2 cm; in these patients, the risk of LT has to be weighed against the benefit of alternative treatment options including hepatic resection. ii) For patients within the MC, the initial mortality of 30% (29 MELD points) was reduced to 15% (24 MELD points) in 2003 and further reduced to 22 MELD points in 2005. This assessment was adopted by the German allocation rules for LT in HCC and is valid until today [35] .
In an attempt to develop more disease-specific allocation rules, other ideas have been pursued and reported, which take tumor burden and AFP into account. To this end, the so-called HCC-MELD equation (1.27/MELD -0.51/logAFP + 4.59) was suggested [68] . The idea was to incorporate hepatic function and AFP to more accurately describe HCC patients in an attempt to not disadvantage non-HCC patients. Another suggestion from the US and the UK includes HCC size, HCC nodule number, AFP value, and MELD (-37.8 + 1.9 × MELD + 5.9 (if HCC number 2) + 5.9 (if AFP level > 400 ng/ml) + 21.2 (if HCC size > 1 cm)) [67] . The fair allocation of donor organs to HCC patients continues to represent a challenge, and new models require development and prospective multicenter multinational evaluation and validation.
Revision of HCC Allocation (Standard Exception) in Germany 2016
A revision of the criteria for the allocation of HCC (SE criteria) in Germany was necessary to harmonize the existing regulations for liver allocation with current practice guidelines for HCC [69] . In addition, the definition of HCC eligible for SE priority was repeatedly subject to queries by the German transplant centers specifically regarding very small nodules under 1 cm, transplantation of HCC patients with a single nodule under 2 cm, and the required diagnostic modalities in this situation. All of this proceeded against the background of the so-called 'transplantation scandal' in which a broad discussion of allocation rules and their implementation led to a systematic audit of all German transplantation centers. This has led to the fundamental reformation of the process of establishing allocation rules as laid out by the TPG.
As published in February 2016, the process of establishing allocation criteria and rules has been specified and formalized [70] . In contrast to clinical practice guidelines, these rules (Richtlinien) represent mandatory operating procedures that the involved transplantation centers are legally obliged to observe and implement. The process has been modified to become more transparent and is based on expert discussions aimed at defining and employing current medical knowledge. The German Transplantation Society (DTG) as an interdisciplinary scientific body was named as partner of the German Chamber of Physicians (Bundesärztekammer (BÄK)). Within the organ-specific working groups of the DTG, problems with allocation rules and new scientific and clinical developments of e.g. LT are discussed and positions defined and established. The actual revisions are then discussed and drafted in a working party group affiliated with the Commission for Organ Transplantation (StäKO) of the BÄK. This group consists of experts in the field and members of the DTG in addition to representatives of patient organizations, the organ procurement agency, Eurotransplant, and legal representatives. A first draft is presented to the StäKO for initial review and discussion, and, if approved, it is published on the internet for comments. After revision and consideration of comments, a second review and discussion follow. This draft is then submitted for approval to the board of the BÄK and passed on to the Federal Ministry of Health. Only after approval by the Ministry of Health it is published in the Deutsches Ärzteblatt journal and is in place and binding the day after it is published [70] . The revision format was also specified and includes a detailed account of those involved in the discussion, the time of the different meetings, and how comments were dealt with, and provides a detailed and referenced scientific explanation as well as reasons why revision was necessary [70] . This novel process takes into account the strive for a transparent and scientifically based development of allocation rules.
The following points were revised in the new version of the HCC SE [35] (effective from 17/05/2016):
Instead of a HCC definition representing a modified version of the MC, the staging criteria of the United Network for Organ Sharing (UNOS), the UNOS T criteria, were adopted because they were thought to more accurately reflect a clinically relevant tumor staging. UNOS T2 is adopted as primary indication for LT with an SE priority, which is present when 1 nodule of >2 cm and <5 cm or 2-3 nodules of >1 cm and <3 cm are present in a cirrhotic liver without extrahepatic tumor spread or macrovascular invasion. The diameter is specified as the largest diameter determined in any imaging modality employed. In cases where bridging therapy is performed, the measurements before intervention are reported and used. Patients reaching UNOS T2 after down-staging are currently excluded from SE priority. This decision was intensely debated in view of the literature regarding favorable outcomes following down-staging therapies. To address this issue, a nationwide study sponsored by BÄK is planned to provide the necessary data in the unique setting of the German transplant centers required to further develop this issue and to provide criteria for the expansion of the MC. Likewise, SE priority is not assigned to single nodules < 2 cm. Nodules under 1 cm are not considered for classification at all because imaging modalities are not sensitive enough to provide a clear diagnostic assessment in these cases and distinguish them from regenerative nodules. Follow-up is required every 3 months with the best possible imaging modality.
In the past, patients who had been beyond the MC once never again qualified for SE priority. To address this issue, in particular when these patients e.g. achieved long-lasting remission after complete resection, the new revision classifies HCC occurring 24 months after initially achieved potentially curative local therapies or resection as a new onset of HCC and thereby potentially eligible for SE.
The diagnostic modalities were reviewed and defined according to nodule size. In HCC nodules between 1 and 2 cm, 2 imaging studies are required (contrast MRI, contrast CT, contrast ultrasound); for nodules > 2 cm, one imaging study (contrast MRI or contrast CT) is sufficient. The diagnosis of any sized nodule can alternatively proceed by means of biopsy and histology. Great care was taken to standardize the minimal technical requirements and reporting of these results. To this end, a list of technical requirements and the specific contrast material pattern and dynamics were specified. A standardized reporting form was developed for the initial and follow-up imaging studies. Staging for extrahepatic spread requires an abdominal MRI or CT and a chest CT scan.
Recertification intervals remained at 3 months and the assigned match MELD was also not changed for lack of specific data indicating a need for a higher or lower priority of HCC patients. This point requires future attention because it greatly influences the relative priority of HCC and non-HCC indications in LT.
At the discretion of the interdisciplinary transplant board (conference), which is mandatory in all transplant centers, consists of at least 4 members from different specialties, and is the ultimately responsible decision maker, HCC patients beyond MC can be listed for LT if tumor infiltration of the portal and hepatic veins is absent and extrahepatic metastases are excluded.
A new feature of the revision is the opportunity to request an external audit when a positive prognosis is likely although the allocation criteria for SE priority are not met.
The new revision has contributed to the clarification of the diagnostic modalities, has emphasized the indication for LT in single HCC nodules > 2 cm, defines HCC nodules > 24 months after successful local therapy as new HCC with respect to SE eligibility, and has standardized reporting and imaging requirements. The development of allocation rules is a continuous process in view of the continuing advances of the management of HCC.
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